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DETAILED ACTION 

Continued Prosecution Application 

The RCE filed on September 10, 2009 is acceptable and an action on the RCE 
follows. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1, 8, 9, 15-17, 24 and 25 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Harris, WO 02/060653, in view of Akin, USP 4,565,104. 
Harris discloses a back-drivable surgical robot head comprising: 

• a frame (6) 

• an arm (12) for carrying a tool (14) the position of which is to be controlled; 

• a manually-graspable driving member (1 6) on said arm (1 2); 

• a first rotation control mechanism (20) for rotating the arm about a first 
axis (A1 ) with respect to said frame (6) 

• the first rotation control mechanism (28) comprising a first rotational motor 
(30) 

• in which the first motor (30) is mounted for pivotal motion with respect to a 
frame of the head 
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• a second rotation control mechanism (20) for rotating the arm about a 
second axis (A1), the said mechanism comprising a second rotational 
motor (2) 

• the first axis (A2) is perpendicular to the second axis (A1 ) 

• the arm (1 2) is extendible along a third axis (A3) 

• in which the first (A2), second (A1) and third axes (A3) intersect at a point 

• a force sensor (1 8) for sensing forces applied to the driving member (1 6) 
by a user; 

• wherein the first rotational control mechanism (28) is arranged to rotate 
the arm about the first axis in response to the sensed forces. 

Harris does not disclose that the rotation control mechanisms comprising a lead 
screw having a rotational motor at one end and said lead screw and motor being 
mounted at said one end to pivot with respect to a frame and a bearing which moves 
longitudinally of the lead screw as it rotates, the bearing being pivotally coupled to an 
offset crank of or secured to the arm. 

Akin teaches rotation control mechanisms comprising a motor (29), a lead screw 
(24) wherein the motor (29) and the lead screw (24) a mounted at said one end to pivot 
with respect to a frame (12 pivots about 15 which is secured to an exterior frame) and a 
bearing (37) which moves longitudinally of the lead screw (24) as it rotates, the bearing 
being pivotally coupled to an offset crank (32) of or secured to an arm (34/35) for the 
purpose of providing a linear actuator to rotate a load that minimizes loss of moment 
arm at the extremes of rotational travel of the load. 
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It would have been obvious to one having ordinary skill in the art to modify Harris 
and provide a first and second rotation control mechanism that comprises a lead screw 
and a bearing which moves longitudinally of the lead screw as it rotates, and motor 
being mounted at said one end to pivot with respect to a frame, the bearing being 
pivotally coupled to an offset crank of or secured to the arm, the lead screw has a high 
lead angle, resulting in the lead screw being mounted for pivotal motion with respect to 
a frame of the head, as taught by Akin, for the purpose of providing a linear actuator to 
rotate a load that minimizes loss of moment arm at the extremes of rotational travel of 
the load. In additional substituting one transmission mechanism for another would have 
been obvious to one having ordinary skill in the art. The combination would result in a 
device which would operate with a lead screw which would pivot between a zero 
position and a maximum pivot position relative to the frame when a applied force is 
sensed. 

Claims 3 and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Harris, WO 02/060653, in view of Akin, USP 4,565,104 and further in view of 
Yamanaka, USP 4,825,714. 

Harris in view of Akin discloses all of the claimed subject matter discussed 

above. 

Akin does not disclose that the motor is directly secured to the lead screw, 
without any intervening gears. 
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Yamanaka teaches a lead screw drive arrangement wherein the motor (1 1) is 
directly secured to the lead screw (15), without any intervening gears. 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to substitute the motor spindle arrangement of Akin with the direct 
drive system of Yamanaka, for the predictable result of removing play/backlash that is 
found between intervening gears. 

Claims 5-7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Harris, WO 02/060653, in view of Akin, USP 4,565,1 04 and further in view of Zufle, US 
PGPub 2003/0109953. 

Harris in view of Akin discloses all of the subject mater as discussed above. 

Harris does not disclose a first sensor for measuring the position of the arm and 
a second sensor for measuring the rotation of the motor and sounding an alarm if there 
is an inconsistency. 

Zufle teaches a detection system which uses a first sensor for measuring the 
position of an arm/movement member (detector 5) and a second sensor for measuring 
the rotation of the motor (paragraph 0025) and sounding an alarm if there is an 
inconsistency (sets down drive 3 or paragraph 0017) for the purpose of providing a 
direct and indirect detection method to ensure movement of the arm is correct 
(paragraph 0015 and 0025). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to modify Harris and provide a first sensor for measuring the 



Application/Control Number: 10/526,258 Page 6 

Art Unit: 3656 

position of the arm and a second sensor for measuring the rotation of the motor and 
sounding an alarm if there is an inconsistency, as taught by Zufle, for the purpose of 
providing a direct and indirect detection method to ensure movement of the arm is 
correct. 

Claim 18 is rejected under 35 U.S.C. 103(a) as being unpatentable over Harris, 
WO 02/060653, in view of Akin, USP 4,565,104 and further in view of Zimmerman, USP 
6,494,005. 

Harris in view of Akin discloses all of the subject matter as discussed above. 

Harris does not disclose that the arm is extendible on a third lead screw which is 
rotated by a third rotational motor. 

Zimmerman teaches an arm (12) extendable on a lead screw (50) which is 
rotated by a motor (30) for the purpose of concealing the motor within an arm segment 
(C1/L45-52) which in turn reduces the size of the device. 

It would have been obvious to one having ordinary skill in the art to replace the 
rack and pinion drive system of Harris with a third lead screw which is rotated by a third 
rotational motor, as taught by Zimmerman, for the purpose of concealing the motor 
within an arm segment which in turn reduces the size of the device. 

Response to Arguments 

Applicant's arguments filed September 10, 2009 have been fully considered but 
they are not persuasive. 
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In response to applicant's argument that Akin is nonanalogous art in view of the 
amendment introducing the term "surgical' in the preamble, it has been held that a prior 
art reference must either be in the field of applicant's endeavor or, if not, then be 
reasonably pertinent to the particular problem with which the applicant was concerned, 
in order to be relied upon as a basis for rejection of the claimed invention. See In re 
Oetiker, 977 F.2d 1443, 24 USPQ2d 1443 (Fed. Cir. 1992). In this case, Akin is 
reasonably pertinent to the particular problem of an actuation/drive mechanism for a 
machine to convert linear motion to large-angle motions and this motion is a robotic 
movement. Furthermore, the term "surgical" in the preamble is an intended use 
limitation and does not limit the body of the claim to any particular structure. 

In addition, Harris does not mention or suggests that a drive system from one or 
the other can not be incorporated into the other. In the above rejection the drive system 
of Harris is being replaced or substituted with a different system which would yield the 
predictable result of moving the robotic device. The test for obviousness is not whether 
the features of a secondary reference may be bodily incorporated into the structure of 
the primary reference; nor is it that the claimed invention must be expressly suggested 
in any one or all of the references. Rather, the test is what the combined teachings of 
the references would have suggested to those of ordinary skill in the art. 
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The Applicant argues that the linear actuator of Akin is not back drivable and thus 
the combination not proper. 

Any linear screw and nut system, as in the Akin reference and the instant 
application, is back drivable regardless of the thread pitch. The claim does not recite 
any specific back drivable structure and a screw and nut system can be driven in 
reverse, either by hand or a motor. In the case of Akin the device is attached to a motor 
which can be run in forwards and reverse thus making the system back drivable. 

The Applicant has also provided supporting evidence for a meaning of "back- 
drivability." However, the combination of Harris and Akin results in a device which 
meets this definition; this "back-drivability" feature is found in the primary reference to 
Harris and is the same as that of the instant application. The replacement of the drive 
system of Harris with that of Akin does not alter the operation of the device of Harris and 
results in a back drivable device. 

Also, the test for obviousness is not whether the features of a secondary 
reference may be bodily incorporated into the structure of the primary reference; nor is it 
that the claimed invention must be expressly suggested in any one or all of the 
references. Rather, the test is what the combined teachings of the references would 
have suggested to those of ordinary skill in the art. See In re Keller, 642 F.2d 413, 208 
USPQ871 (CCPA 1981). 

Conclusion 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to JAMES PILKINGTON whose telephone number is 
(571)272-5052. The examiner can normally be reached on Monday - Friday 7-3. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Richard Ridley can be reached on (571)272-6917. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/JAMES PILKINGTON/ 
Examiner, Art Unit 3656 
10/2/09 



/Thomas R. Hannon/ 

Primary Examiner, Art Unit 3656 



